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4-4ff]--«]-4 ^fl^-l^l ^4£4:[- ^'^^ ^ sa4-. ^^^-4 ^-SM'^ 4^ 4:^ 'i'^^-^-'f 

4 4/'] ^U^r 4sM^i-Tl4'Tl(redox potent i al )ir^ ^11 5^1 . ^l 4s}-4 4 4 4 -^l 
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\^''\ '-11 2 5l^ii^-°- vb^il;r--V-Hl sK-^f^l'^il^i^^VJ-^-vl 

:102:- ^,Vy| -7.\y.]^J;^^ "-^^^ "^ll J.L -V- t'i 'ij-'^l-o) -g- ^ ^sj-A] -7] 7] i?) S|l JI^- 



:10.1> HVujo] .^_3:jj^|- 0:]ei 71- X] x^V x^A o] 7]^ Jfo>o| -^^^q Aj-EV^^o)] o] 

5l?i-8: -^}-2:5>c:^ ^^r5]^r ti ^1 ^1 C-^ ^- ^^jl-sl-Tl) -jj o] 

-lot-. iii'/]-^^ '^'^-11 415 tl'-] ^Ml^^l 



i:-. ia i.^ IbTl- -ft- -l! 
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<108> 



larr 



lb 



109)^^1 -g-°-'Hl "i^^V-^ 



K107) 



<1()9> 



y] 111 7b' 



<110> 



201, 301, 401, 501, 601, 701) 



thermal isolalion,)- 



fV?l- ^2]^.f-'ir-^--( sealed cavitv 



)(203, 303, 403, 503. 6(.)3, 703) 



a. o <-> <-> v--'^ 



303. 403, 503. 



G03, 703)# :^1^1*V^ 7-lxl'2V(,202 



30L 



402. 502, 602, 702) 



^l^^d-^(203, 303, 



403, 503, 603, 703)^^1 



509, 609) 



^g(209, 309. 409, 



509. 609), -AA ^^3(209. 309, 409, 



o_ ^:^;-sV-b -,1^^-1(204. 304, 404 



504, 604. 704) 



'l-=f-ci ^l uii4'ii7l(2U5, 3o: 



105. 505, 605. 7 



■05), i^l/.-.-'l 'M^l 



I 2Uo , 



,05. 405, 505, !i 



105, 705 



;-(2u7, 



7 1-.7. .507. 607. 707) 4 '^1^1 



(206. .306, 41)6, 506. 606, 



706). ^I'^^.^l ^I'^l 



■;()7, 107. ;)07, 6,07, 7 



07). i:l/r-4<?r'l(205. 



305, 405. 505. iX).- 



705)9} iillAi(21K 311. 



,111. 511. ('11. 710)- 



.■i.f-.:,'- '•'•'( ''10 

,1-1 I ( 1 V - I " 



310, 410. 510. 610) 



iJlii''>'?i^l(-05, 30o, 405, 505. 



60 o . / 



05) 
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1020010056159 i^^? "1^1-: l^OOl/ll/-^ 

^1 ^Itl 2llii(212. :-il2. ;^13. 412. 512. 612. 711). ir^-'ir '<d^( 613 . 70U) 

(107) ^ofl -5-^-^-^(109)^->l ^^11^>^ 'TSlSL 71-^-6-1-4. 
<n2> £ 12a ^1)^1 S. 3c, irl .5a ^1] xl ^ 7b^ ^1^(207. 307, 507. 607, 707)0] 

-o-fufii] 3TjnJ-^^-o.i?, ol-Y-a|v] -y^olji, c 4., ni 45-- -^-^(407)ol IDA -p 



-V -I n1 F^. -7I 



n3> £ 12a i^^l £ 3c, H 5a Ml^^l £ 7b^l ^c!-?-'^!-^ ^1^(107, 207, 307, 507, 

607, 707)o1 ID.^ ^if-i?- ^li^^-o] xi cl-. s. 2a ^"^1 ^ 2doim afl-^(211)4 ?d^- 
(207)':'l -^^ ir"^S. ^^jSlS^^l'?}. £ 3a ifl^l i 3c^l^ ufl^d (311)^4 
(;W)'-'l 4€- ^1^c3^Hi4. H la ai-'l -V- 7b 51 '4^^ 51 3a Ul "^-l 51 

il'^l iilH:i(411, 511. (^11. 710)4 ?i^(407. ,507. 607. 707)«1 ^-l 

<iii> £ 21) L}]xl 51 2ci-b 51 2a4 AI - A2 ll^"^ "il"^'^- ^^'4 51 M ^1-4. 

n:,: 5L 3c;: 5. 3:.!^ HI - B2 Y ■!.!- {l- Ti ^^1 Vl'Vl ;i ^l"^!' 5.M«)-4 

1.- 51 41)^/ 5. 4a5i 11 - (:2 v■;.^-n- a^^i^i vvvi-f;- 5iM<;d4. 

<ii"> 51 5a '41 51 .5b^ -o-f4-5?l v3-^6'-^iS-(.503) ^Wl] 2-/11 <•>] ^6^4 fd-^'l rr^^lxr 



2001/11/23 

1020010056159 ' ^ ^ 

£ 6a -.1 H 6bfe ir^v-d^(613)'i ^^1 ^fl ^li^n-i^^l (B05)2l- 

(603)21 B.y]7\ -4-^- -cl-?-<^l^K -^^T^^ii^-^- f^4^?l^(6i3)-^i -Pai> "11 i^^^^i^ 

(613) i£^o]lA.l .^171-^ ^51- ^-^ ^^^HlAi cnoi^l-fe ■iJ'^Hi^^ ^^1 £ fia 

^^.-i- nli-^l^ol S. 6b-e 5L 6a2l El - E2 

<iu.> p. 7a H 7bt:- iMr-^-^ (709)oll ^ll H n] 4.7><i^. ^1(705) 2} -.1^'-^^ 

(703)0] '^]i.7]c^7l(705)-^l- ^J^-i>^^(703)<^1 ^;'ll5H-r ^^l^'-'^l^K 

^^SL-A -;,^^?1^(709)# -^-S-'^l^i ^iS. ^HS. :'>^it> «H -^^"^i^ 

(709) a^-oll^l -<§7lfe $}-o>iL^ r-ll a].^^_ 

^ ^14. £ 7b^ £ 7aS] Fl - F2 ^^l" ^^^tlr 
<120> -d^-(107, 207. 307. 407. 507. 607. 707)^- -V^'^V^l ^1 "li7}o|7l 

(105, 205. 305. 105, 505. 605, 705)o11 ^'^^ 9l7}^7|uV ^-^ Tfl l^jol. 

-In]] T- -g- •'><?^«11 £?1«11 ?-l^(107. 207. 307. 407. 507. 607. 

707)^ 7}f.^;^ ^-LV fs}^9] ^^^-^il02. 202. 302. 402. 502. 602. 702). 

V!4.;--!(l(.l. 20-1. 30-1, 40-1. 501. 60-1. 704). 'd^^^' -l^HlOl. 201. 301. 401, 
501. 6(H. 701) vr-n- -'I-?! ■ ^ Vr/^Sl-'l (105 , 205, .305. .105. 505, 605. 70;)) 
9\- -\v]^ -I^HIOI. 201. 301. 401. 501. ()01. 701) ^'''Hl -l^;-^^(in3, 203. 
:,o;-i. <;o:-;. 7o3)-i 4i vK- V- '<i ^^IV^^^l '^Iv^tl;':- /-'I' ^' r 




10200 1 005(i 1 T)':) vzj : 200 1 / 1 1 /2H 

;-;07. -107. 507, 007. 707)i^ n-) "^^ii] 7|-^Mf;f "^1 l f \r^-!-^l'?l -r ^.i^K i-. -'}-'?] "^1 
(105. 205. ;'.05, -105, 505. 605. 705)^5] 3 v] o)] nisi] a] ij] ^'-^1^,(10;-!. 20;-;. 30:-i, 
403. 50;-!, cm, 703)2] #0] £l7-|ul- ^il-|s'-^-i^(103. 203. 303, 403, 503. (^.03. 

703)2] -^o] '} /i-a-r-^-t ^^-kl-;^- -I=^]^vf-i;|. ^- t!e]-ftf iii^jix] '■>in]oioi 

'>f<42i-u)- s] oi-g--6-H^ 1 ^11 7-] loo-ni 1^5^- 21 -^1^- ^i ^i^ ^a- -r- 

-'^-"•(!1->12] afCl- ^-'5-2] ^^■:']7]- flii|l^]P.JA ol-gr^lvKRII-: 

reactive ion e idling) -Ti: ;i '^-§- ^] ^-4 "4(deen R!F i^l] 2) all J:Lsll-^-]2] 

vf^ollt £1711 ^fcx] ^J^o, :^o]^ EL?]] -^^ Sa4. ^Hh^l^l-^lfe ^^-^^^^(103, 

203, 303, 403, 503. 603. 703)2] y]:^-o] 5]SL^ ^ -'i^ ^<a c] 
-2, #ofxlc}. 

K-o' 'c; (103. 203, ,303. 103. 503, (■.03. 703) ^]<^] ^'r^'U-^h( 102 . 

202, 302, 102. 502. 602. 702)-'^- ^-^i'"^ tl u] (poly si 1 icon) L'-ll:- t! el 

'V- -'.1-;: ■',1'^1 Hp;)--/-! wV^i-. i!l z',^. 47-] -7] f in,=i, 205. .305. 405. ,505. 

r>05, 705 )2l- -•'-1 -^•l'q-( 102, 202, 302, 402, 502, 602, 702) ^o]o]] ^-7]]t\^-: V.)-^- 
'■■} (10 1. 201. 30 1. !()!, 50 1. 601. 7()1)-;':- ''-r^i ''l ( 102 . 202, .302. 102. 502. 

<;()2. 702)'i 'II ^T] ; - ->'':•!•;> v! ^4-,: '1 '?.!-■','."■ vl- '-l-^lu'l-. i'l.i^-^l-';'! io5. 205. 

305. 105. ;)(>;"). 6()5. 7()5)ii- "''i-l '•-'1 ( 102 . 202. 302, 102. 502, f)02, 702 ).'■'-/• V- 
i i -i : ''I v! '.- vM'i-. •■•] VI 'a'- •■'it 101. -Ain. 301. 10 1. ,-ni. '"01. 7«)p-r.- :\ 



^ 10200 lOOof) 159 <;r4: 201)1/ 11 

<ii'i'> xl*J-:>.ilJii oli,--o) i-'li7|-Qi7l(i05. 205. ;-i05. 405. 505. ()05. 705)-;^- CMOS 

<ii',v> cl_^.7p^_7l( 105. 205. ;-i05, -105. 505. 605. 705)-ki- -^-^l] 

-■f(107. 207. 307. -107. 507. fi07. 707)-^- -Vj-^il i>:ll^- 'il^r<=']] "J -^^^^ -f, 

3]:h2}-5;|-7l ^]-s]-<^] d'^l^i "^I'^^y^-C lOr., 206. :-!06. -106. 506. 606, 706)'^1 a 

^i^Jl^cj-a- ^i'd *-C"f?]t^K <i].^]''A fl^'/4(106. 206. 306. 406, 506, 606. 706 )€- 

Ll'CVD iliil-i- '^isl'-h LPCVD .''>.. 'A o] -lo] xl o] mi'I lif 

" ■• ■ 4<;-'''!'''ll •, :- .V. 2')s , ;^os. los. ."Os. nos, 7ns)r>l ^-^i- nll<-i 

(211. 311. 411. 511, 611, 710)^^1 -V- --]^] vr ^''} . 1-^ 2c ^{ if- 2(12] 
'•>IW-1 nil Alj^LS, 215)'-'! vl-S'-i'l -H-.'-'-V. -'1 -,'-•<•> If! M -?- ^-^'l- f .V. '-'} ( 20.^ ) 

^'1 vH^-r:- ''l-fiil v!-V'1 V-'-li-^l3'. ;=;-.'l--'l-v! ^•'-^•U'v ti^l^ii v^■>l\^ 

i:f. •A:£^}-(208)il'A vi ^1 i^f ■^^i's tle]v5 2y> ^l1ii^>-'.' <yi1 



10200 10U5(U 59 ^^!-<l-: 2001/l]/2;i 

5}--d}-7l »-^-/-HPECVD) <:}<2}^-}. PECVD 'd^]^ 'tls\'-^l^. PECVD tl^l^i tl^^^'l 

:21 '■]] -o-i:Li?. c-l-^c.lx)i^- j^u} "^J . 

i-'lii7]-<M 71(205. :-i05. -105. 505. 605. 705)^- »illt!(211. .'-ill, 411, 511. 
nil. 710)<^l °^''^^^}. ^1 -^i]-?- '^i^c}--;^ "1^71-^ 7] (205, 305. -105. 505. 

r)05. 705)2) x-l^Vi'f uliy(211. 311, 111, 511, (511. 710)^51 ^-^^o]] 9]-6\] -ai ^ 
4. "11 •'•1(211, 311, 411, 511, nil. 710)^1 ^Joloj] -'il-a3}.c-jol 9}'y^T>V xl-«J-?^- 7l-xl 

^ o-llM-c:- «1]<4(211. 311, 411, 511, 611. 710)^1 -M-^lirO] ul ^7l-?J 7l (205. 
305, 405, 505. 605, 705)^^1 ^"l li "^^^f^> '^-^ . "I:t7l-<l7l (205, 305, 

405 505, 605. 705)^1 ^rJ-fr 3 711 sfc^ ^ii-t:H^o,^_ u}l<<i(211, 311, 41], oil. 
611, 710)Sl 7<\^^-g- t> -r ^iJi:']-^ ^1 ( 205. 305, 405, 505, 605, 

705)2) y:]-s^o] EL^\ <?r/l-5l^ -^->^>-^l^ -;c--<l) vi'^1 ^14. "1-cl A^, Hll^ 

(211. 311, 411, 511, 611. 710)2) <j-^^-9,: u|l Jf xv-^i ^|.a7f cOul- x^l 
o_ H] ,^l .^Vol 4-l-<?- uVt>i_or- nl/-)l sfl ul o. c>3o. cncf. Zl?lliJ.l CMOS 

111, 511. lUi. 7i(;)-;';- <T]'-!wl-^? '^'"1 'ifvi--:^! w|-i:i.. ';Hr!'iA;-|;- '4-R-?r "il v' -ii-'l 

2-<v l^lil.'A "i:j^---o-l-rti .V.s: '-■■!• (20.^. .308, 40S, .50.^, 7i)^)<-']\ 9\ c]] j-\ 
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-S} 1,1 2c 2] a ^^^^ b ^c}-'-?t2l ^-1-^-4 _'.L 2(1^1 d 'l];-^^^] i^-v '4 '4^1 Yl-I- 

«;j^;:j-6-}a] v.l -i( 3Q--,ol a1 _0- J, sr]. ^T]- v| o] Hj-eV ^1 ^-].u]- . 

.'7> a-?- CMOS •^iv'joilA^ xj^dO?. 207. 307. 107. 507. n07. 707)'^. '4^-^-:] 

-g-^l^ if-^?^^ ''J-<& <^12:|1- ^-)'4'^1'L>. ^Hi-lf ^11^1*1- 

i£^^ CMOS ^-"^J-^J?- ^112:7]- -i-7l-^5}r.|-. rcfsfA-l , ---o.3j_ ^ ^-^-(107. 207. 

;^07. 407, .^)07. no7. 707)-S- ^lTt?laL f} "11-;- it^ CMOS ^-^^^-JA vli:- 

'iij-n^'^.^'. ^1-4( 107, 207. 307, -107, .")07. 607, 707)^1 
t'l-'.-. ir '\ ^v-'-ll •"!■;;- jr.Vi'>ll .V. 1(1,^. i>t),v. .-'.OS. .1(K<. ;■(),<. CO.x. 7(),-)'-'l '.'h'-l 

^jui- ^j-/} '.| <^ Hij-;,^ .H.vi'Hi-;: >■')-:■;- Y-!<-'l 4-- '•iiv>i-'ii YUi-. <-'i-:-.:-Y-! '^i-w-'-^i ;■! 

^1*44 4 4a .-^'4 VI si 4^ -r- <4r'-Ji:.' v:-r?b 'i)j-;fi-'.J.--'4 '44^-<4 4 

-1 .ci.Lij' l'- ■■"..•■■•11 ',1 1.1 i!l.';'l .''■.■ ] . ;• '!: :■( -M l ) Ml .Mv't' <•> ■••■ mui 



- ■ - -i -; '-r ' I 1 . i i I : , • ■ I 1 . 1 i I ; 1 1 ti - 1 



iv^-l 'il"4: 2001/1 l/2;s 

2a ^ll-'-l £ 71)2| '-1.^.Td-^-^^l ^2^Wc n^-l-b ^.!!- \'>'-c]^^1 ^-li?]^- c>lclloli^ -]u]t^ 
■-'1^(201. 301, 401. 501, 601. 701)^'!] .£ 2a U] ^-1 7h^] i^li-jl-^ol 2y]] o) aJ- 

<i3i:> 713): (801). ^-§-^-^(803. 901. 905). 7-] n|.(802) , ^1-^-^^804), 

uli7}<g7l(805). ^7] 3:1 ^i'^levooG), ^-1^(807, 902, 906), Jij2:^-l-(808) . "11 
(809, 903. 907 ). sfl -'1(810. 904, 908)-l- S-*>-<&cf. i 8a ^ £ 8bfe 4 "l-^-'> 
<i1 ■'1(805 )i2-l -Y- 7112] ii)l {i(809)<:'1 '^'<^-l ^- ^-:] "ij J^- :'^1151(810)'>11 S'rfl f." M 

t l Vl -V- 9a-^:- 'r- ^11 <^1^6^2l nl,h7l-c^i7lc.]l A] ?}- n] 7l-<?] 7] 2] 7il o) iifl 

•M(903) 7.-1-11-71- 7^1-1] Pi 31)1^^ (904)011 c^-f-l Yl "'i-R- M-Vl-Vl "';)oln:l. 9iv;-- -V- 
■'11 ol-li^^l nl_^--4'i! -'I'^ll -H -r 7llsl all £1 ( 908)^^1: A Sl^ ^] :!r.y}^_y] ^] "iK-i 
(907-1 '7\-\-i\ '.J-n- Hi-lV! ■'•! '■>! . ;■)■:•;-■••] ■':■■] -,;■■>] \}-->il ul-ul- '..-l/r. '1-7! 'I --'I 
>ill<4 (,'~()u. u()3. 9()7)!N "i--'.-- ■';;-''>|i-l-''ll J'-l-'l "llv'.'''i| ^l-vrftiv! "ll I-! ( 809 ) ^''1 

rc^\^\ lill tl(809)i^l {-r iy'^I-'I i?| cj] M v? 9atfl- i- 9bi?l r^i.' '^li 
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'ii-4: 20()l/]l/'i.S 



10a iii 101 



it- 7l^}-p, F,^_ o) 



-fi-'&^-f. "J--'■l^-^(1002)f;- ^b'-.5| -i:- t^^il: "-'l^HlOOl) i£?i<^l tl^l 

-ff- Ssll >-1 c>lu1)ol( 1005)-?]- %5^h]^iHr t^-^il: li^x] o] v'lloK ioo5)ia- 'n '^} '^} 

^<5-?-(sacrificial layer )( 100fi)-g- ""^J^^sf-^;- ^7]]: ^Jl^^l t^^V 1002)-^- 

"^r^l&i^:- "L^''-^]: -y-iil-a- ^]«!| '::lii]€f 7]?Hl00i)^f si 

(1006) 'i'^^ ^:>2^'4^i- 5) ^.§-§-(1009)-!: %' 'd^>^ sVA't- 
^-f-M'-'^ tl^le -•^^l^l^'l(ioio)-a- -d^zho-fai ^'4 -T^Sdoii)^ ^^3',^^]-^- -^-14 

r^Jl(lOll) ^^1 -1^^4(10 13 ^^4-^1^1 ^^^^( 1012 )-a- ^^-^--o-ftl- : 'A±-'] 
?r'l(l015)il- ^^^^^j-r:- ^}-||: 444 4914(1017)-!^ 'Tl 'rf ^1-;-- V+^il: 4.^44^1 
4- HH44 ?!4^>-'l ^14 yI-^;-- ^-^?4 lOlF. )4- ^4?>1-^ VHl : 'iiiAic loi.S) . 44 
(1019) --i4j1 3l]i:i( 1021)4 <^f]4*}v:- 4^']1; 44(1019). ^1)ji(1021). h114 
(lOhs) ■:■!';•}'.■•]■( 1017) ^>|-->)| 1020)-;;- 4'-]"l-4- Vi;'l|: i.I:<';l'^)-( 1020 ) ''I ','! 

V--4-;;- '-i-'l-^l-^'H y-i4-( ioi9)-4 1021 )ii ';'!-v--:.:-4- ^--vr'-l 'I-:;- vi-'ii; ;'! v 

(1019) ?!4 -;,'-4-'fl4( 1022)4 444-.-:- Vl'iJ.i 4'-i*^14. 

iOa4 t;:;-:.:!';!. -l-ii looi) 44 ;■! ^44 v! 4'1( loo2) 4 




^ 102001005(1159 -^'^ ^?! 4: 2001/]l/2;i 

<100>^] p-^i^l 5 ''I ^^H 1001)01 ^'^A'-'i^i "4 "4 '^I4!r '^l^Vo.v. 

(1002)i?) ^-^j-il-a- ^^i"--'^!^-]-^- '^^H: sfvij. ^joj- 5)-^>-7lAl-^.-i]-(LPCVD: low pressure 
chemical vapor deposi t ion i-f if-cK"-"!- sl-e}-^! ^^-5' ^^(PECVD: plasma enhanced 
chemical vapor deposi I ion )i5.j,L ''•^ "^-il^} . 
<i;^.'>> v: lobit- Y-Kf-.s:!-^. }>-.^?->i -V--Jrel t't^l-^ t]-3^-^JHl003)i'f tlv-1-?!- f?^}'-'-! 
(1002)-Q- ^:^]-^^i7:. -Y- ^Hl'4(1004)-g- ^^-l "^:^^}-. Vl-g-^c? '^ t'?--]^-!- 

(reactive ion etching) lE-b ^tj(deep) RIE ^J-'^j^i?- i^-t-€ lli^l-i- ^l^VdOOl) 
-e- 1 u}) x) lOQ/ini ?^<^1S ^-^^ ^"4*>^-] 4^1 i^l^ ^1 efl ^^1 ( 1005) ^3^-4t ^ -^^ 

-<t!:^-. yOOt'S] ^ 7] furnace )ol) ^^1 ;-iO^- POCl^-fi- ^VaVa)^ t]?-!^ 

^lA^dOODli- n+.?- £^'(dopinK)Al^)t:}. o]u]], *^^Vs]-jrL '■A' i^lj x] 

^.<-l-a|vi!( icon) Aj-ojoji uix^i yj^i.u (ioo7)-4 ^A^5:]_v:^(ir: 10c Y-K-fi) ii^il^l -^i 

.x:y9] -4-r 0.45:>0.55-'|- l^l 11-!^- fVcf. l-lGl-^i ^j^HlOOl) 

Jrl^L'oil ii^]]->-l ^IcIl^K 1005)2) -M^-Vs}- 4^51:4 r] "^l: c]- ^-1 ^ L ( 

iOclr "?•}■-- "4 ?i . T):! BllF -g-':>'.l'->]M-| t!^i-5r ".i^l-i-l-C 1003) vj- ^-j ^^\-^] 

(rich rt'^ i'lue -',"''-1 ''•]"'H'.Vc! ct rh: i !m ' ■'ll "'1 ''A^l- . '.'00 i !' I'KHH' ''.^ ()■. 
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^- n -^-1 rl- 'il -^b'-^-<^- ( lOl-l ) o] '.^ o;! -p.- 'J s-l -«Vcf . o] u)l . ii xl 
sM a1 ^<1J # ( lOOf) ) v]|o)i 0.1 tllx] o.3/.'ni2) ^^-ft ^^f-t-i^l ^1x1] y] -^j- { 1007 ) 

(i£ lOf -fj-ij <r^=! ^^j^^ -g-°-ii iii-;::- 7] o^ -'I '-Hn ^l: ^-^.^--a -r -sf^v 

ul^-ll li^-fl^Kmicro capillary) ^l^-g- virt:]-. 
'1-^- 5L lOd-C- ?}-i-o-|-Vi, U3PO4 ^-'^^-^-JA tliili-:- ilSj^K 1002)4- -'.ll7]«} i-j-P- -^j 

71 s[*j-vl'^o^-;^-z|(i_nrvD)'?^Ai?_. 0.1 ^-l]--^! 2;;n! ^f-^U'^-l ^^^-1-:^ a>^'4(Iou 

temperature oxide SiOv) (lOOy)-^: 

-&(1009) '^^-g- ^«fl. ?]-^3-^-]-^ ii3£sl-ji ^tH^l] p]-.±:£ll- cl^-s-K^ 

2)1 1- l^o^ ^4 -S-i?- -V-^lll- ^^^]^^^\-. n:l BHF -g-^JjollH '-'1^.- t-^cl 
•^L- ;i2}-vl(100S)-a- -n-'-] '-I'-I^^^l tl^'lv' .'^-Kil '-l ■'■V;']-,^U00n) '=,]<:^] n^-n-l-ujo)] 

-r-*l'-o-|-7l -^oj] iT.vlS-l #ol7l 2l-<^:[vl 7)1 v.]- ( chemical mechanical 

ishiii.i,' )•,'! .<■'. •,•; -'I /- vlclf^f -;H4'.1( 100,- ,s-.Vl -;V (). 1 U| LO-m ',-■•■!!■,•-. 

"''K-]--o--4(LPCVI))V]i^-'A 4-^-ll -^J-V-'/l'^ 4 4 li tUlf-Mpolysi 1 icon)-n- O. i •!)>■) 

:'.()"ni 'r-4'.-. ■,'-■■!■-] ''M '-i -^1 '-!( lolo )4- v4"i. Ihdoi-:'] l ;.; vi -i ;'1 




lOliOOl 00561 .")!:> -;v^-'^i '^1-4: 2001/11/2;^ 

^;!j-6-(1009)i?l ^.ll-^-lA] -g-ojj rri^ y] aV M yV y] ^.,1 -4 o.oli:],£A^ ^-j.^] 

-?r?} -r^f](l0ll)-a- ^J^^'-afy] iH^j-^i ^j-^^-'W hl¥.-s]3L ^^^^ nf-^-^ii? o] 

.g.-a-fa) i^-^y^^l :f ^lEl-jS-fa) ai ^^>l(ioil) -V-i?li[- lj 4 . cKfr^j t] xi] 
■'I "■'-1 "id 0.10) -a- ?i'4 4"4-S}-'^j ^-r2] ij^l -r^ac lOlDfl- 'i}-'^'-'^^ ^ 

-']^ -f- f£->-r ^l-rr ^-in-a- -r-^') 5-1-0-1 r^i^ii xl 0:^4 ?fuv 5) ^^1^(100(3,14 

t;''l4if <-}:4'4 ^] ^J-6-(100y)-S.- ^414 "•^-li;-'^] 200/zni. ■^^'^l 5//ni?l •4 
-r ^3(1011)0] 4;'H'y -T-^-^S.] -<^lt}: HF( ccncent rated hydrofluoric 

acid.) -8-°Jio)l 30-^- lOA].^ ^v-io) ^-^(1012)''1 ^ -^i *J ^ i-}]o) p40- ^tvo. 

^a^L^s}-^^ 5] Aii^§=(ioo6)ji}- x^-S- s) ^- (1009 ) -fi- 

4- 2:1 BHF -8--4^>)l 1-^1 ,4 ^1^0^ ^^^'^ ^4^4 \'}-g^^l 4]^rf-'fl -r 'iiv: 4 "4 
'^■1 ^1 -Ketch residue)-j1- '4 . ^1 ^r}] h^I)-^] M" ^^'I- '4 i^l lOOfV) ^--'l^l 
'ii'^^ nlAil 7l^i-V-( 1007)«11 iL-Mli^Hil (capillary force)^!! >o n) 

ji^ii:^ S4''4sl-'4 2) A5:^-(ioor,)is) §i-v-7>x) -8-0)-^-]- 711 4^,n4i4. -^M. --44 4^4 

■l-li;;- ■■'l-/-4r4 4-((.l'K:i4a.-, i)hasc clchiiiK') 4»'l'>ll 4^1-4 ^'11 '-'l :4 -: i- 4v|-'4-V- 

'■Ivi- -4 -'.1-4- 22 111 '■! ;■;;-) c, v!-;:;--,u->l '.'l-v-i-;;- 10 iii --.] looinrr ViVlj.'. -/-. ;■! '4 4 
•V-r nF( anhydrous HH)*!- Cli;.;()ll i>-'4 vl-x|)4| :--t'-l ■'] ^.>o1)a|i?] \\\: f.j vj- hV-;:;-o)1 .-.) 
.:;!! !;<))•] <;>! M-:sv] i-j- >■>] '.n ( jfuv; ) ;.'l- ■•']-:;> 4uh- t^-^'l''!' 4-" n.ooc) x-l ^il v] 




4 ?!■( 1001)^1 ^J.^^ 4^1 '4(1010)01 ^^^^] ^^lls-f-b i--ll7]o| ^j-^ 

(air cavity)( 1012)^1 ^j^^^c]-. 
<1.10> lO.irii- 450r2l 4-i^J.L S"L^ No ^^Ivjo] x-1 y] i.'->ll •'-] ;^0-i:T^ o] 

■4 4 9|f;l-a] j^Miioll -^V-y]-!:! --p-M--£- y)lv] -^V * r-Hi tl ^- ^-1 -1 '-'-[( 1010 ) -Q- -^1 
'] A]T'[£daj -Jf-^li-t- 0.2 M!^^] LO/imiv. -ir'iltzf. 4 2l-*^7! a]-^. :U( j pQ-f)) r£i.-. 

9^^-11 jil -r-^^!^ ^-g-'^'-HlOi::!)^ Tf}^- ^5 4000 40000 A ^'^]]J?- 

iv^imvi) i-ll-V-s] i^:'14 u^S-i'^'>l-•<l'4^^ 'AA -r'SdOlD^l '^l-^-s]'^ 1\ 
^'.'-^--c'HlOinol ^^^l^.i;]-. 
<ni> lohf:- -?|-ff-.*V?| . 4*?}- sl-«l-4 ^.]-^-4n,PCW)\*j A.??- 0.2 414 OSvim 

9\ ^14 4 4iil^^4(ioi5)-;2- -f cf^^j tUl-S-4( ioio)2l 4""^.^-a- -^^'^l^l 

M->() 1)14 i.tOOCi-'l 4-i-'.'-(fiirnacT)'^l| M ;^0-M- P()C1:.;4 ^44 ^-^1 ^"It! 'i 

4.i'lf'4- 11*=.-. -'iL -•?!( doping) 4 ?4^1 . i'!-4'4-4 l.-lA'lft-1-ji MlVli >'l/----.^ii- -I -S ot 
<->] ^.4^-'- -T 2iiu^^?;H 4 n -V-^l-li- •<-j-'^)-<?!:4. 44"^) 4^'!i=>^}-(ioi5)4 ?1 
'4:'44'-'i v>';!4.V- '-^l-V--] ;! '1 ^- 4 '1 ( mi:^) :!- 444 4 "i'>4'1-4- ^r^l^'l. 
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'■^-B: ^^s[ii\y] ^IsllA] -A]y]z^ 1017)^'^- LPCVD 'd^]-^ LPCVi) 

^bHl ■^]-^;j-^4-ft i.i5£^-l-li i^f^i^^^ll '^l-fi-^-f'^i i-^J-^^ 4- sllE^^o't'-h^ "ll'd 

4 "iJi "4 ^i'-'K 1015)^1 "H^^ ^]^^ -^]-^;- -r"J(m6) ^^1-51- ^l^^l^^t^f. 

(1017 )-a- rr^-! ^-hi^sH ^-1 -A -r "J (ioir..)-a- t!" -1 '-r/j 

<M3> t^. loji-]- ->}-^.-a)-^^^l . ^iJ] ( spill r ft- 7r)0 al^l 25OOA -f^'lli>l TiUi'l-. 

8000 15000A Al^- ^xj-^ili?. x^^-.w^c}-. ^i-Jj-'^-a- S^5L^-l-aL <-^) 

tH^ll ">i£l-|l- «l-S-^-l-'^ ^ sllEl^^Sfa] iilK-i(1018) ^j^l^i^^f. 

TiW/All- -"d^^l yFddOLS)^ ^j^^jtV :^ -a-a-^-a- ^ll^-ltlri^l-. ^3i1e]S^j2. 

;^00 i-l]-'-! I'nOOA -r'^llSl TiWJ}-. 1000 ill^^l 5000A Pif^ xir^^SlJii. ?:{ 

-o-^l-i;}-. Y)-^;}-^^l-a- i--¥.^Kji '^l^ "f.-^-r-ItT- '■>l-g-^-M :f h}) t'i vi ?>-|-^i 

■d^'^(1019) -V-^lii ^A^]-^\^\. '^Itrtl. nil d( 1018):.-. ^1-^1 TilV/Pt-a- 

^!ui--.f ■;'•! •*•} '.=)• •?!<?i-'.ii.i,!. '•>1 -?-<■'! '1 '.'.■;>■-'-•■)( 1 ()!>()) -a- v!--.v -'I-,'- 
'1 !!):_'!! 5 !ix\'!) Mi-'l-?.- '-V-i'-K P!a.'\'P M^-']-?.' y-'-1"}'. 1'1-X'vn Mr-/' 'l- 



10-'00100onio9 Ti-^-j '?i-4: 2001/1 

-II- ^^l^^l^'Vcf. il 31 ^4 (1020) -a- -;t--1 ^r4sf<-^ {:l^T(10iy)i'l- -1l£l(1021) 

•^M^> 101 ^i^-H.I. ?J-^<J^^-a- Si^-fal c^lS! '^i'll "l-;^i£i^- i--^^ 

■.vV -Y- i?-A-^?l-t( 1022) -*^^1-S- "i^i^l-^Vuf. Yl-^^^l Sa^- ^6^-Hllc-^l.vl X] 

4-'a(t'-beani)S^!^5-- Ir-^r^i -^i-:^(i019) '-H "H^idOL^) ^I^H Aii-g- 1000 ^] 4 
,TO)A -Y-^'lli?- '^n-^^}. '^Hlll:-<il ^r^l-al-^^ ?i-:^(1019) till 

<-i(101H) Aii3l ^!-r-'^]-f-l -ef ^i"- 4"^(1022)^ ^-"V-rif tiVc]-, 

<:1.1G:> r: 200//ni £1 7] fi] ^'^^-^ ^ ^ o] -g- 3 1 j.;. j,^ _ i20//ni 51 7] o) 

^o^i^^} ^-'^^i^-HL ^11 4--?}- -t- ^^J^-gr ^4-^"l^e] ^4?l^]cK 

<i.i7> A^.^.-^ ^-'^M'A ii}n-']n]<iM^ Y^^r^A^^] ^-'rf-Pr '55*6->'^c]. i--#¥l 

«l <-1-: ^-p] lOO.'mi'M-i' . '4 i-'l --"r- ?i-4^?1 4 ^-r'?! -T.- t vl| . .\7]\9] nl f.-! 

-i-_^ ?7'. ,>]rllnl7> jnAlHli;}-. 

• -V- 12^ 1-^ 119] ^--n-^"] VI^Stt fl4<?l"] '^ A]-xlo_ v_ 

ol-','-'->il r>;;mi'\ 4w V!.':- -:v 1 -;■ *.■!';-! 'r-iJ.i 'M^:&<4'I1 ^1 

^i- i;-;a h:. liib-;:- ^tv:-*!: -^.r4¥l '-'i>-fi-:r-a- 0.5 M K\'();.. 

■•li'l '1 7! v)- "11 ''1.1- 'K.'! 'i-'i 11)--;;- v'-J,-. V'vl-;;- '-| v' i i . i;;;; 
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ti- -l'i-4 -ol-"4 '^l^i^f. 

^i.'o> .V. 0.5 KNO3 -'r-8-<3i]'>ll ^-1 20 V^>\]^ 95 f.?- -^Ki"} -?- 95 t'^iH 20 

^►11 95% ^ojoii iE't^^-'^ ^i}; 4- 'UL-f. ^'1^^^-^- ^4-8--<S-41 ;i)*H "li^v^ 

:'l ^^^D] 'I -Y- Till- #c,io._^.Ml ml-l^- 7}-<gi'l- "-^zi-^ ol-g- - 01-0.^ ov - .ycf. 

nl/r. 4-4i5l \^.2|-n- 5lA]^}.i;].. (1.5 KNO:^ --p -g- <?-•] ol| nl.i,-^l^^^ 20 X:<-\]M 

95 V'r. -4-<»|?|- -T- 95 r<^l]^-1 20 T\'.^- \r4?l- '^i-r ^1 '^ll 2;S t' <^141'>11H 

^^mv. M'f^ Alo)].-- o|g||o] f-rir.?. -l--;-ol-#fr '^J- 91 . -Z!;- . x^^P] - Mo] 

;-;oo /;ni Vl-<^>11 ^^1^14 014 ov^,|n> -,mo] y|.o|^iL:^cHii '->l^?.-*l-^i 'Jlfe- "^i 



1 M 1 . 



44:: >■l/1^ :^^H> M-4i-^>l-'4 '•1.^^4--v -I vll'4^i- •;-!- M V- "l-v-wf-; 4 
i.i ^;:|<^^f^ f i 'il ^14 4 ^^r>-'4 4 4' 44^N VI 4 i'"- -A -^4^^ 'ii 4 
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10200 100r)(Ur)9 vr '?] '<} ■■ :^0(j 1 1 1 / ■J'A 

^'i ^iK>l --^Ivr'] ^4^r}-a- l^V? Yi^l Uloll'l 0:\V] V|-.,| 



r>1.'.V A-1 iirJ Ts-l viLoI -/Vr^l t;i uVu:lf%)l ol *lrri Al nl ^ -7I ttV aVaJI .V.^i.T. o. k) 

- ■ - I i ! O ■■lI "I — I 1= - I X_ i_i O l| -1 "I x-l . id 1-- • I O M 5.i O O O cS 

(power) jiiJil7l li^o_pj HBf-5 A]yl- l}1o)1 vl-cnj ^ v^zV^j - 01 nji'ti-^ "I 

L-iU'r-c^l- '' j-iii w} ',;]i'Mt] j =. A-.i,-,] nil o] 1^3 '"'1 ''Hi 'i'^ll 'V, {r ^.v-I'- "1 

;ilM. ;l, '^'l "') .'-! ;] . 4 ^'•'■1. '1 .1-.V!--;"; "'1 v;-''!! -"-R ';1 r '•■K'K 
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^l^m^A] ^r^o] AVv] vi:.v AVoi] ^^^^^ -''-l-4'-l4: 

:n^^'vl',:^v yflt^M¥l )i'.^'4fi ^^^^?>^-l -1^A'>]?1 ^l-B- 
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'■■11 1 i-}-<>il 



[-^^^ 5] 

■'11 1 ^1^1 
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^■11 1 ''■ib'^] ^^>l^^. 
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[^l-r-il- 13] 

L-l-r-ri 1 -^l- '.11 12 -^j]- -6- O]-'-. c^-i-Ul-ii] UliXlq-u| Oj^'llo) eg 
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'.1-1 H^flx] <>] ell 0)01) v,ii 1 aV^:g^oi <-f) ^.jiiJa^-.;- ipdrsl -o-'-^-i: ^A' ?;}-;:- 

.,y].o|vl^ ,^!^^|:. civil: 
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[ ^.' r -<^o^ 151 
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